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MEIHOD OF SELECTING CABLE TE^^VISION CONVERTER GROUPS 

This application is related in subject matter to U. S. Application Serial No /s ^ , 
entitled "Addressed Messaging in a Cable Television Systen," and '^^^-J^ ""^^^^ 
Remotely Selecting Subscribers and Controlling Messages to Subscribers tn a Cable 
Xelevisol System" respectively of the same inventors and cor^rrently filed herew.... 
^^r^ ^nPOnND T«P INVENTION 
1. Technical Field 

„, ».^cnb«. of a ^^vision =ys»n. ^s,^ of «ess.g» » «^ 

thereby. 

2 Description of the Relevant Art * 
,„ d« Md of '^"'"'^ «»«»' •* 

ri.„y d» TOUICO^O, d.sc™*,i^ This — ^ce.^ 

addres^d „^ d,».ed u, i, if to co„v«er ™,ch» .he .dd«»s of 

anew level of »r*.ord«»iH..»lvanc. by fl»»b»rn«r. m «w level of «tv,c .s 
JZllly s»»d M d« co.™«r if U« address m^nined wid> *e level «™ce 

C-band cbaB-el «« »»™dly «.,.lo,ed for .elevisio. 1" "-fl'- » 

ton d.e FM radio b™l. Tb. WComrol m«»ne was no. of a pe,»,Ml ^-.^^ 

.elevlaion service. Ind^early , Ws. c«,le «.evisio» sys»=ms ™. i.«..ved » »^ 
„f«„„»a^.boa» topping. bo«b»*i»g.a^«tos.r-,ces..volv«go«J 
,^,J«„eo«>ma-ca«o.. Co«s«,ue«l,.««»edforhigl»rc.paci,,mess.gm,cha»«ls 
":LaL ^le .be avaiUbUUy of ebanbel capaciry bas suyed rel^ivel, co^; 

COS. of providing mo or »o„ ou.-f-b.nd da» «eeivers ,0 n.»ease channel 
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— r:r:=r.. . ^ ^2 

messaging (see U.S. Patem Application Senal NO. 07/800.241 m 

. o • 1 Kj« m/QR'^ 766 filed December 1, ivyz, ano 
and U.S. Patent Application Serial No. 07/983.766. niea 

♦ A h^r^kn hv reference as to essential subject matter). 

::^nT.. ^, c»p.«>« ^ -p- - ~ 

^„ U ««. e«™pl.. . ™, P^vided for a» omen. »e«»« 

■mvidcd by lltt tennioal itself 1» tatta ccmplTO Ite Monnaaon sc^ 
„ ^ „t subscribe, . "f ^ A ro-^ -y «« 

3b.« n», b« ^ ^ » — ^ r.zir 

T«J.y , "bte .elevUiob b»«l«.d c^nprUes . r^bscrlb^ d^ 
„f,bU.lic.n*»«rp™vid.db,o,.v.,-or»-»s»m„sen,ing.,»ipm»«-^ 

Ipu Ja«.b.« n», be «..si*nb„ b«t.r »,«*P=d fo. ^sis^ng »» .ys»" » 
3il ^ o, ^.bscHben ba.>.g co».o. t.,tol Mbi., b,*.a,s. ^ 
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u Kc^riWs television tenninal where the message is received, 
which is the interface to the subscriber s television individualized and 

consequently, there remains a need m the art 
permit the system operator to provide individualized messag s. want ads. 
Louncements and such to individuals or groups of individuals. 

cntena m a predetermuiea m . . ^ , and assiening an individual 

. , «,ith the criteria definition statement, and assigning «" 

the stored terminal cntena with the cntena a j^^,^de a range 

* ♦-™,5naU to the group. The selection critena. for example, may mciu b 
or group of tennmals to the group ^^^^ ^ 

Of tenninal serial ambers, a range of ^^^^^ ^ ^,end 

service codes for the tenninal. ^^^'^ ^ orders (for 

;::::;::r:bs::::.Ci^^^^^ 

example, pay-per v ew e ^ 

AND. logical OR. logical NOT, equal to, grea fo, service codes. Once a 

group is defined, an addre ^^^^ ^^pl. 
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then accepting the message as a message intended for «. 

104a shown in HG. 1 • j^erter which may 

HG. 3 is a block schematic diagram of an m band v 
comprise a ponion of a scramble, or a television channel data mserter 

FIG- I- * ;„ hand/aut-of-band subscriber terminal 

HG. 4 is a block schematic diagram of an -^^^^^^ ^^^^ 4O6. 

^cA^fPTO 1 including on screen display comru 
apparatus such as apparatus 150 of HG- I m J ^ 

HG 5(C) ill»stral« *= coor.«un>K». oT im «. KKO. 

with the principles of the present mvention. ^^^^ 
o/A^ Hm^ and 8(C) UhiStrate the message taoie. n«;» b 
HGs. 8(A). 8(B) and 8(C) ^hich are stored in system control 

message schedule table database structures, respectively, w 
computer 120 in accordance with the present invention. 
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r.r orM 9(B) 9(C) a.d9(D)illustratetheCVTmessagetable.messageconverter 
'j^; L and convene, group Uble database stn.c^s 

'"'""pigs 10(A) and 10(B) Ulus^ate the converter table and scra„.bler table databa^ 

FIGS. 10(A) ^ 
stnjcwrcs.tcspecuvely. which are stoieai y 

the present invention. in 
FIG 11 shows a prefened sei oi ^luxi 



invention. TlffiPE^^^^^SSQDI 



1. nntM'x 7fifi filed onDecemoer i, iyy^> uiw^tj' 
number 07/983,766, mea uu ^.^^n^.^ ore nrovided herein, and are also 

AM fhr transmission to subscribers are pruviuw 
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Meager .0 ^ pr«»sor. m M.Mg» 10 d» p.»c«s«r «ay c^^^ 

^e. » IBM Mode, «. .^i«»d wUh a 200 megaby^ harf d,.ve « *^ ™« 
cpenlg Wi* 32 .»i.b„.a ot RAM . I. a^a- wi- P™';^>« * 

^ ivLon. however. s,a»„ eo«», con.p„»r .20 «o. ^ a Ma»^^0 
' »r b.. eo«« i»«ad <»»pri» anoU« data pn»ea»« e»np«e, b»™ m fte an. 
^ ^, ^ .20 ™, — on wb^ s^ee. .« d,ap..,»> 

L (a» dl^as^d bereta .»re,e««e»F.Gs. .3 .brougb .9), ^ ^'^'^"'^ 

with the principles of the present invention. 

Systen.lntro,computerl20isinterfacedtobil.inBcomputerll0over.f^^ 

a 9600 baud telephone line. System control computer 120 receives transactions such as 
authorized transactions (for example, authorization for premium channels or pay-per-v^ 
c«diU) fro^n billing computer UO and formats and forwards transactions ^ hea^ 
controller 130 and addressable transmitter (Al^ 140. A bUling computer mterface ex«^ 
between bUling computer 110 and system control computer 120, implemented over the 
^.are lime between the two according to a protocol described in detail herein. Su^^ 

interface allows groups of subscriber terminals (also ref^d to as conver^rs h«em)^be 

created and addressed remotely and with more flexibility than is possible usmg systetn 

control computer 120 alone. WMle ^stem cont«,l computer 120 may contain a relational 

daubase (such as INFORMIX^, available from INFORMIX Software. Inc.) to store 

subscriber data with regard to particular cable programming feamres and subscnber termmal 

capabUities. billing computer 110 may have a more comprehensive database contammg 

demographic and other data such as subscriber addresses, telephone numbers, names and ages 

of members in each household and their dates of birth, credit ratings, approximate mcome 

levels, spending habits, viewing habits, and credit card nmnbers to name a few. 

While the following description of thepresent invention assumes thatbothout-of-band 

and in-band addressed data transmission is employed to transmit messages to individual 
subscribers or groups of subscribers in accordance with ti.e present invention, one or the 
other or yet a different channel may be employed witinn the scope of the present mvenuon. 
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I, m> .PP«.prta«ly ^ """^ "T , 11" 

r» .dd»s»bl= ««»n.l.«r .40. Whi,. i.^ aau «»• » c««..=r 13a 

^ to, ..I «-of-b.». — i. O^'-^^ 

H.^co.».n«l30»eoupW,os,™™co»«.lco.^l20«,d*^ 

the in-band subscriber terminals, 

Scn™«cn, 104.-.04, coupled » h»d™. co«n.U« .30 may b. u». » 

l^„cllI.06««».^.~s,^roM.«n-.«.o.^d^- 

^...»Md.u<»»»-»a^..dc.™».. B«.«rd=,.»aor,»^-ba^andou.. 
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of-band dau using the system of FIG. 1 can be found in conunonly assigned United States 
patent application serial number 07/983.766. filed on December 1. 1992. 

HG 2 is a block diagram of a scrambler apparatus such as that of 104a shown m 
HG 1 Scramblerl04a receives message chamiel data from headend controller 130. The 
n^essage channel data includes character information for display screens which may be 
addressed to one or more subscriber terminals for display on an associated tcaev^ton^ 
scrambler 104a includes data circuitry 201, digital circuitry 202. analog circmtry 203. a^ 
video processing circuitry 204. Data circuitry 201 includes line interfaces 205 and 206, 
sy«*ronous data link control (SDIT) 207 . microprocessor 208. and digital circuu m^rface 
209 SDLC 207 controls communication via line interface 206 between scrambler 104a and 
headend controller 130. Microprocessor 208 receives and processes information from SDLC 
207 Information such as message information is stored in non-volatile message memory of 
microprocessor 208. To ensure sufficient memory for message data, there is preferably at 
least 128 K of non-volatUe message memory. Read/write memory of microprocessor 208 
stores temporary infonnaUon. Interface circuit 209 interfaces the data circuitry 201 to the 

digital circuitry 202. , , • , on 

Digital circuitry 202 includes interface circuit 210. phase locked loop 211^ 
microprocessor 212. inversion control circuit 213. video attenuation logic 214. timmg and 
ug information generator 215. digitized pulse generator 216. and parameter selection cn..^ 
217 interface circuit 210 interfaces digital circuitry 202 with data circuitry 201. 
Microprocessor 212 controls all essential functions and features of scrambler 104a^ 
Microprocessor 212 extracts and processes message data from the data circuitry 201 and 
controls the scrambling modes of the system. Digitized pulse generator 216 generates the 
specific pulses placed on the sound carrier via the analog circuitry under the control of 
microprocessor 212. These pulses represent authorization and control information, 
descramblinginformationincludingtimingpulses. and message information. Microprocessor 
212 is also coupled to parameter selection circuitry 217 which may be a front panel display 
axKl keyboard which permits an operator to select various modes of operation, e.g., 
scrambling. 

Analog circuitry 203 includes AM modulator 218. video attenuation arcmtry 219, low 
pass filter 220, buffer amplifier 221, scene illumination detector 222, and synchronization 
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, , .23 AM modulator 218 modulates the pulses from pulse generator 216 ottto an 
separator 223. AM mod ^^^^^^^ ^^^^ ^ ^^^^^^^ ,05,. 

audio IF signal from modulator 105a and outp scrambling and 

?10 selectively provides sync suppression type scramu s 

^pls J220 »mov» high ft«,«-y 
ph.. .c» P..S m. . ^r'^ ^ ^ ^ „ i« origin. 

vertical sync and odd/even iieiu an AA) converter of 

, • » lovel of a scene, which level is supphed to an A/u c 
average hmi.nance level of seen . ^^^^^^ ^ ^^^^ ^ 

microprocessor 212. Microprocessor 212 uses this lum 

changL in order to determine when «:rambling modes may optunally be^g 
cnangcb m , . , „,™Upd to the input of pbase locked loop (FIX) -ill. 

composite synchronization signal is supphed to the inpu p 

, 1 ^ 1 011 locks the system clock to the line rate. 

• * ^;w^ittrv 114 video multiplexer zzd, anu viutv^ *« 
clampmgcircmtry224.v.a f ^ ^ ^^^^^^ ^^^^ as 1 V peak to peak. 

ofcircuit224adjuststheincommgs.gnaltoapredetermmed 

f ^i«^,itTv 224 forces the bottom of the sync tip to oe ai grouu 
The DC clamping of circuitry 224 lorces details of split 

r • 914 is suoolied to a video multiplexer circuit 225. Tlie oetaus oi v 
output of circuitry 224 is suppncu lu 

• • discussed in detaU in commonly assigned U.S. Patent wo. 

^chronization circuity .s di^s^ m ^^^^ circuitry 225 

.„„rr.clud:c^.er.orma.onw.chd^^^^ 

Tdarr^rsc^Uandmessagee^^^^^^ 
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irfonnation for the eighth screen .s sent, U .s followed ^y^ ^^^^^ 
A cimilar looD is established for the message channel data. Details oi 

««rol lines a« provided fran n«,croproc»»r 212 

, • „ cvctem havine in-band data transnussion to transmit messages u» 

' rTlT^LTJIZ ^ 

r^~^ .< ™- "■^■^ 

:^„„S00.S3.. fled o„ Nov™^ 2,, 1.1 «^ 

K « b«htob»d(IB)">do«-of-l»md(OB)dm. B»«.l=s of »l«»n« 
' Alts ^ . doscn^ -o. . . .-se.™- 

^ tTsI^I fto-n disaibu^on 165 is »ppM .0 up/do™ con««» 

r «.o».ap.»ioc^io.--^-7j:„^ 

as.SAWffctfiltttsthesignal. Danodulat»>s»adescm,*lm!C,Kuury«14 
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SOS4 071 incoiporated herein by reference. 
Patent No. 5,054,u/i. uivm,. ^:^„;tTv 404 is an unscrambled 

The output of demodulating and descramblmg circuttry ^ 

place of or overlaid on the video signal. Modulator 407 c ^ ^^i^b is 

Video, audio, and/or characters from display control 406 on channels 2. 3 or 4 
suppUed to television 408. subscriber terminal. 

Keyboard 411 on a front panel genera Remote receiver 415 

, , onH the like which are supplied to microprocessor 410. Remote re 
volume level, and the Idee which ^ ^ the art. and provides the 

.ceives commands from ^ 7^^^;^,;: , „,^^ssor 41^ 
commands to microprocessor 410. Reset circuity ^^^^ 

a^l control circuit 402 to ensui. proper "P^^^^^^^^^^^^^^^^, ^ utilized to 

thP tike When keyboard 411 or IK remoie ni-t 
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K ^operatorviaatelephoneretumpathoranRFretumpath. Thesubscriber 
data to the system operaior via <» »- f 

is bUled for the purchased events. ^^^^ 
A-E. by way of example, havmg d ^^^^^^ 

-:rrrnr.r - 

One exemplary range for transaction type A IS 8-24 bytes. 
• • fthPcuhscriber terminals and the scramblers and other factors, inep 

,.^H™«^bv tie ttaosactioi. is lo follow. Tie (tepictol .tola » for 
, IK of »m»bl«l 01°™=" ""l »« " ae aau may compriso 

«rr^rtinn ^or redmidant transmission) or other error checiang lecmuH 
confab with a data pulse transmitted on the sound earner. It « sugg 
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,nd even fields. The scrambling mode can tell the 
expected transactions between odd and even fie 

If data transaction type A has a lengtn , b u a longer transaction, for 
i^»th of N bytes. Transaction type B is a longer 
indicated as havmg a length of Nuy ^ay be conveniently related to 

example, for identifying a scrambled c^ hs • ^ 3 has a 

transaction type A by a factor, for example, 1.5 - 2. As 

length of. for example, 12-36 b^s. ^ ^^^^ ^ _ ^^^^ 

Still longer transaction may be Type s ^^^^ ^ 

Transaction Type B. These transaction may mvolve even longer sa 
channel wmng data. thrpe Tvne A transactions or two Type 

a^n^nee by ""^^ comprise «-T,P= 

Atrai.s>aionsorlwoTypeBmnsacn»» ™dally it "be lointol » 

— - TJ^JZ^. ae«™.b,.. . . 

synch suppression system. Ttie conui 
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reflect O-is limiution. Y... i» ^ <" ^ 

as Tvpe E or even longer. ^ ^ 

one p.n.<»e of .«.Wlsbi,« p,«.e«mu«d d.u « is .0 pemi. «.s. of decod^ 
^ s,^,^. Fc. exa^pie. I^bend video dau e, c».p«..ve,y ™ ^ 

band dm which may be alyeianolher bit rate. „,wiin 
M0»,™r. a. d,e headend. system control c».p«.« 120 or headend controller 130 

ma, fom» a traduction of a type according to FIG. 4<A, so that ^ ^^.J^ 
,.L^. need ™»he refonnatted f„tra.»ni»«. vU any o» of the duee tno^s of ^ 
^ion deacrlbed herein: in-b... audio. Unhand video, or <«t.f-band data 

""^TO 5(A) ia a block diagram of the Mita»bi*i M50456 on-Kree. display control 
chcnit Which may, for example, be used for on-scr.^. control circuit 406 of HO 4, ^ 
on^ display con.ro. Inch-es character ROM 501 for storing a ^ » 

p^err^i embodiment, th. follm.h,g sixty tonr charactera are stored m ch,n«ter KOM 501. 

blank 

capital letters A-Z 

cursor — icon 

numbers 0-9 

blank volume level 

(Pound Sterling) 

[] ?-:$%.♦#& + 

single character Am Pm Ch 

Display RAM 502 is set with data ftom microprocessor 410 via serial input S„ to 
generate on screen di^lays using these sixty four characters. This data may be provided 
from a number of sources. A first source is message data ftom message channel ^ta 
scrambler 104a. A second source is scroll channel data from scroll channel data scrambler 
104b A third source is barker data from ROM of subscriber terminal microprocessor 410. 
Another source of display information is menu screen information stored in microprocessor 
ROM 420 The use of such memory screens is described in greater detail in a commonly 
assigned application entitled "Method and Apparams for Providing an^^^n Us^ 
interface for a Subscription Television Terminal", senal number 07/800.836. filed 
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November 29. 1991. incorporated herein by reference. Reference may also be made to 
Scientific AUanta Publication No. 69P2837 entitled: "Model 8600 Set Top Terminal User's 
Guide- available from Scientific Atlanta and incorporated herein. Display RAM 502 
includes, for example. 240 memory locations for characters to be displayed on 

television 408. 

As shown in FIG. 5B, each memory location includes a blinking bit which determines 
whether the character is blinking, character color bits which determine the color of the 
character, and a character code identifying one of the characters stored in ROM 501. The 
configuration of the on-screen display is shown in FIG. 5C and can be seen to consist of ten 
rows of twenty four characters each. The information in display RAM 502 determines what 
appears at each of the screen positions 1-240. 

There are three modes of on-screen display. The fnrst mode simply provides the 
video of a selected channel. The second mode is^ video overlay mode in which character 
information is overlaid on the video of a selected channel. The second mode may be used 
for example to display time, channel number, and chamiel identification information when 
a subscriber tunes to different channels. Channel identification information is described in 
a commonly assigned copending application entitied "Method and Apparatos for Displaying 
Channel Identification Information", serial number 07/800,002. filed November 29. 1991. 
incorporated herein by reference. The third mode is a character mode in which character 
information is presented on a plain background. This mode is preferably used for messages, 
for example. It will be apparent tiiat a system operator may utilize either mode to display 
information to subscribers and tiie present invention is not limited to witii respect to whether 
information is presented on a solid background or overlaid onto a video signal. 

Addressable message transaction transmissions for on-screen display may be 
forwarded to subscriber terminals in tiie cable system using, e.g.. message scrambler 104a. 
FIG. 6A illustrates a message transaction transmission for forwarding characters to subscriber 
terminals. Each message transaction transmission has a display number field associated 
therewith for identifying a message. In accordance with a present embodiment, the display 
numbers may range from 0 to 65535. altiiough the invention is not limited in tiiis respect. 

Each message may include up to, for example, sixteen screens, each screen having, 
for example, 240 characters. The characters for each screen may be sent in up to eleven 



SUBSmUTt SHEET (ffJlE 26) 



PCT/US94/01488 

WO 94/19909 

16 

. • inr 6A A sequence number field identifies 
screens and a last screen flag for .denUfymg ^ 
^mje, n>«««8« „ s paert No. 5.058,160, Ih. «» « wtach 

Acccrd»,.y. 
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The message definition transaction defines a background color field for setting the 
.acUground color of the on-screen display and a n»ing field which instructs the ten™^l 
.hich channel to tune to receive the message Which, in this example, is the tnessagecl^nn^^ 

When a subscriber terminal receives a message definition transaction transmission wh,ch is 
addressed to it or to any group of which-it is a member, a message alert in accordance wtth 
the alert data field may be provided. The subscriber may view the message by use of 
.enustnicmredescribedinacommonlyassignedapplicationenUtled^Method^^^^^ 

for Providing an On-Screen User Interface for a Subscriptioi^Telev^ Termmal senal 
number 07/800,836. filed November 29. 1991. incorporated herein by reference. In order 
to Obtain the message . dau and control circuit 402 of the subscriber terminal tunes up/down 
converter 401 to the cham^el defmed by the mning field and searches for a inessage 
transaction transmission with the same display number as in the message defimtton 
traction transmission. In a preferred embodiment, the tuning data instructs the s^^^^^ 
terminal to tune either the cham^el currently tuned, one of the message channels. ^ scxoll 
channel, or the OFF channel to retrieve the appropriate message. Ihe message defimuon 
transaction transmission of FIG. 6B is preferably sent on all datastreams output by headend 
controller 130 in order to most quickly inform a subscriber that he or she has a m^sage^ 

Although multiple messages may be sent to a subscriber terminal, each subscriber 
terminal only maintains one pending message definition transacUon. 11ns is the message 
obtained by using the menu structure referenced above. As long as messages are not read, 
the pending message definition is updated as new message definition transactions are 
received The priority of this update is in accordance with the display number m ^e 
^.essage definition transaction, such that for two unread messages, the lower display number 
is read first. A message that has not been read always has priority over a message which 

has been read. ^ _ . 

When a subscriber terminal receives a message definition transaction definmg a 

message for Uiat subscriber terminal, a message alert may be provided. For example^ 
microprocessor 410 may control a segment of display 413 to blmk on and off. The 
LED alert ends when the last screen of the message is received if there are no more active 
unread messages for the subscriber terminal. 
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In addition to this method of alert, the message definition may include on screen alert 
data Which instructs microprocessor410to generate an on-screenmessage alert onassocia^ 

television receiver 408. If such data is included in the message definition transaction an on- 
screen message alert may overlay the video until a Key on Keyboard 411 of the ^.bscnber 
terminal or remote control 412 is pressed. ^ ^ k- 

Other methods of alert include activating a buzzer connected to the subscriber 
.rminal. connecting a relay switch, mming on a light, or other devices -^^ 2Trl 
electrically connected to the subscriber terminal and engaged inresponse to^ alert^tafield 
transmitted with one or more messages addressed to a subscriber terminal. In addmon a 
duration parameter may be transmitted such that the particular alert mechamsm « engaged 
for a prescribed period of time. T^us, for example, a buzzer could be sounded for a 
programmed period of time such as five minutes, as detenninedbyafleld set by the,^^^^ 

control computer and transmitted through scramblers 104a-104f or ATX 140. 

Preferably, the character codes and layout of the ot^screen (or other) message alert 
are stored in ROM of microprocessor 410. The message definition transaction instructs 
tnicroproce^or 410 to supply the appropriate character codes and layout information « on. 
screen display control 406. No alert may be given and no messages received if the 
subscriber termuial is not mned to a channel with data. 

When the message is displayed, it remains on the screen until the user changes the 
screen If there are multiple screens, the subscriber may cycle through all message, scr^ 
and back to the beginning as many times as desired. At each new screen, there wdl be a 
waiting time untU the appropriate screen is retrieved . When the last screen of a message has 
been received, the message is defined as being read. After all active messages have been 

read, the messages can be reread. 

Messages are transmitted for a period of time configured by the headend so ^ 
tnessage channel data is minunized. An acUve message control transaction firom the headend 
which nags all groups with active messages is sent periodically. This transaction controls 

message expiration. 

T^pppxroPTn^ TISFR SCf^ T AYOT]TS AND OPERATION 

The present inventioncontemplatesusingamenu-driven windowed enviromnemCsuch 

as the X WINDOW system, provided by the Massachusetts Institute of Technology) on 
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system control computer 120 to allow a user to define and schedule messages to subscriber 
tenninals, and to define gioups in accordance with selection criteria or list criteria descnbed 
in greater detail herein. The following description makes reference to HGs. 13 through 19. 
which present a preferred embodiment of screen layouts which result in "user friendly" 
interaction with a user. It will be ^cognized that many variations of these screen layouts are 
possftle, and the particular features (sizes, color selection, shapes, options, order of 
presentation, and other parameters) may be varied to suit a particular user type witiiout 
departing from the principles of tiie present invention. Tbe preferred embodiment allows a 
user to control the operation of the present invention with a minimum number of menu levels 
for simplified operation. Many of the options on the depicted screens will be apparent in 
their operation, such as EXIT. PRINT. HELP. etc.. and therefore no furdier explanation is 

provided. ^ 

HQ 13 shows an introductory menu bar which may be presented by a user interface 

computer program described more fully herein with reference to FIG. 7. The two primaty 

selections of interest from this menu are MESSAGES and GROUPS. Other selections such 

as HOME TERMINALS and BARKERS are not described herein as they are not relevant 

to the present invention. 

By way of a user selecting the MESSAGES option from the menu bar of HG. 13. the 
screen depicted in HG. 14 may be displayed. This screen allows tiie user to create a 
message for transmission to a particuhir subscriber terminal or a group of terminals. The 
user may enter a message number to uniquely identify the message for a particular headend, 
•me combination of headend number and message number serves to uniquely identify tiie 
message in a subscriber television system. The user may then enter a brief description of 
the message into a description field as shown in FIG. 14. By selecting the EDIT TEXT 
button, the user may create a message of multiple pages for transmission to the user through 
a separate "pop-up" window (not shown). 

Additionally, various message control fields such as the size of the first line of the 
message, blank screen before display, message alert, and background color may be selected 
by the user. These message control fields indicate how tiie message will be displayed to die 
selected subscriber or group of subscribers, and described more fully herein. Only a subset 
of tiie possible message control fields are shown in HG. 14. 



SUB* 



PCTAJS94/01488 

WO 94/19909 

20 



By selecting the ASSIGN MESSAGE button from the screen of HG. 14, the screen 
of HG. 15 tnay be displayed. Using this screen, the user may assign the created mess^e 
to a particular subscriber terminal by entering a headend code and the serial number of Ute 
ILer terminal intheHEADENDCODEandAVAILABI^SERI^^ 
By pressing the ADD or REMOVE buttons, multiple subscriber terminals may be added to 

the list of terminals to which the message will be transmitted. 

LerringagaintoFIG. 14,by selecting theSCHEDUI^MESSAGEbuUonftomthe 

houom ofthe screen, thescreenof FIG. 16 may be displayed. This screen allows the u^ 
to ehter a starting time and date, and endh.g time and date, for the specked -"^^ 
will cause the schedule information to be entered into a database w.thm system com^ol 
computer 120for subsequent scheduling. InaccordancewiththepresentinvenUon^ 

proiuns and apparatus described herein will cause the selected mes^ge u, be tr^m^ 
Lldesignated subscriber or list of subscribers atthede^gnated time untd the e^ 

" """"Inferring again to FIG. 13, selecting the GROUPS option from the menu bar may 
cause the screen of FIG. 17 to be displayed. Using this screen, the user may assign one ^ 

tncre subscriber terminals to a group. This may be done by entering a ^""P -"^^ ^ 
identify the group, the headendcode, and one or more serial numbers of^bscnbe^^^ 

Which maKe up the group. ™^ ^^^"^ ^° " \ 

because it consists of a list of subscriber terminals. Messages sent to a group of subscrtber^ 

tnay be scheduled in the same manner as those to a single subscriber through the use of the 

screen in FIG. 16. . . . « i.,. 

More sophisticated groups may be defined through the use of "^lecuon cnteru. by 
way of FIG 18. Using subscriber characteristics such as the subscriber termmal stams 
(elbled. disabled, or other status), serial number, digital address, subscriber -nninal feature 
(such as remote control. IPPV option or others), or service code (indicatmg whether the 
subscriber has HBO. Cinemax. Disney, Basic service or some other combmat^on) m 
combinationwithreIationshipsandoperatorsdepictedinHG.18.theusermaycreatecnte^ 

which define a particular group of subscribers. For example, the user may create a group 
of subscriber terminals comprising those subscribers having HBO. remote control and whose 
terminal is enabled. These subscribers may then be convenientiy and automatically grouped 
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SO that a message may be sent to them for. e.g., advertising purposes, informational, or some 
other purpose. Further details of this selection criteria language can be found herein under 
the heading of Selection Criteria Statements. 

Referring to FIG. 19. the user may assign a message to one or more groups of 
subscribers by entering the headend code, message number and one or more groups in the 
AVAILABLE column of FIG. 19. Pressing the ADD button will add a group to the 
message, while pressing the REMOVE button will remove a group from the message. 
QVgTBM rONTROL rOMPTITER PP OnRAM DESIGN AND DATABASE 
The preferred process of creating groups, composing messages, addressing messages, 
and transmitting messages in accordance with the principles of the present invention includes 
the use of computer programs executing on system control computer 120. A description of 
the design, detailed characteristics and preferred data structures of these computer programs 
follows. 

With reference to FIG. 7, system control computer 120 contains a number of 
computer programs inchiding billing computer interface 701, user interface 702, group queue 
703, system event scheduler 704, message manager 705, group manager 706, and device 
manager 707 which cooperate to provide message services and group services in the system. 
A database 708 configured to execute on system control computer 120 (for example, the 
INFORMDC<*> relational database), may be conveniently used to store data structores needed 
by the various computer programs. A description of the function of each computer program 
of FIG. 7 will now be provided. 

Billing computer interface 701 interacts with billing computer 110 over a link 
according to a protocol P described herein. THis program stores incoming commands from 
billing computer 110 into database 708 and notifies either group queue 703 or system event 
scheduler 704 that a request has been received, depending on whether a group command or 
a message command was received. It also sends a remm code back to billing computer 1 10 
to acknowledge receipt of the command. Selection criteria statements received from billing 
computer 110 are stored in database 708 in the converter group table of HG. 9(D) for 
subsequent retrieval by group manger 706. 

User interface 702 accepts inputs from and displays results and status to a human user 
709 simated at system control computer 120 from a local terminal. This user interface may 
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be implemented using the X WINDOW system. A preferred set of user interface screens is 
depicted in HGs. 13 through 19, which are discussed in more detail subsequently herein in 
connection with the principles of operation of the present invention. In particular, user 
interface 702 may organize user grouping selections shown in HG. 18 into a selection 
criteria statement for storage into database 708 in the converter group table of FIG. 9(D) for 
subsequent retrieval by group manager 706. 

Group queue 703 handles all group commands initiated by eitiier user interface 702 
or billing computer interface 701 . These commands may be sent via UNIX«« IPC queues. 
Further details of the UNIX*' operating system may be found in Bach. The Design of the 
TTNrrx- Onerating Svstem . copyright 1986. published by Prentice-Hall, Inc. The main 
function of group queue 703 is to ensure that tiie input queue to group manager 706 is not 
overloaded, and to ensure Uiat no commands sent to group manager 706 are lost due to 
power loss or re-boot. This is achieved through the use of internal and disk based queues. 
In the event group manager 706's queue is full, group queue 703 wUl place the conunand in 
an internal queue. If its internal queue is filled it will place the commands in a disk based 
queue in a file on disk (not shown). In the event of a power loss or re-boot, group queue 
703 will take any command in its internal queue as well as those in group manager 706's 
input queue and place them in the same disk file. On boot-up. group queue 703 checks the 
disk for the presence of this file and places any commands found there back on the input 
queue for group manager 706. 

Group manager 706 processes all commands from group queue 703. These 
commands are sent via a UNK<»> IPC queue. Group manager 706 interacts with database 
708 to retrieve group information firan various database tables and translate this into fields 
which distinctiy identify particular subscriber terminals. In a preferred embodiment, group 
manager 706 converts selection criteria statements into Strucmred (Juety Language (SQL) 
statements suitable for querying a relational database. This conversion involves a 
straightforward translation of the operands, operators and values of a selection criteria 
statement into the appropriate SQL constructs. SQL is generally well known m the computer 
programming and database engineering arts, and correlation between the constructs of SQL 
and those disclosed herem as part of the selection criteria statement language for 
implementotion in a cable television system of the present invention wiU be apparent to one 
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of ordinary sldU in the an. Following is a description of the conunands and detailed 
operations performed by group manager 706. 
tt..iiilinp A Grout) 

The process of building a group determines which subscriber tennuxals belong to a 
newly defined selection criteria group. Hus is achieved by applying selection cntena 
(described herein) against all subscriber tem^inals associated with the particular headed, 
trust groups do not have selection criteria, this command applies only to se ect.o„ 
ri typ^ glps. . subscriber terminal, attributes a. -^^^^ ^^^^^^^^ 
criteria, and if a match is found, a record is placed in the database m the CVT_CVT group 
table of HG 9(C). In addition, a command is sent to the subscriber terminal via devrce 
707 to inform the subscriber termmal that is it now a member of that group. Each 
particular terminal is uni^ely identified tl^gh its digiUl address; ther^ 

Lrrespondence between a terminal's digital address and serial number, as mdtcated wxth 
corresponoe command is usually executed 

reference to the converter table of FIG. 10(A>. inis wo 
immediately after a new selection criteria group has been defined, 
p^hii^ldmp A" P»i«tmp Group 

Tl,e process of rebuilding a group determines which subscriber tem^inals belong m 
a selection criteria group which has previously been defined. This is a^ved^ 
determining which subscriber terminals to be deleted ^m the group and which need 
tobe addedto the group. Asubscriberternunal'sattributes are comparedagainst^^^^^ 
new selectioncriteria, and if the subscriber terminal was in the old group butnotm^ 
U is deleted from the data base (in the CVT.CVT group table) and a notification is sent to 
^ affected subscriber terminal via device manager 707 to indicate that it is no longer m ^e 
group If the subscriber terminal was not in the old group but is in the new. the subscriber 
terminal is added to the data base (CVT_CVT poup table) and a notification is sent to the 
affectedsubscriberterminalthatitisnowamemberofthatgroup. If the subscriber termmal 
is found in the old and in the new groups, nothing is done because it is already m the group 
command is usually executed after a change has been made to the selection cntena of 

a group. 
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riPleting An F»isring Group 

Deletion of a group removes all references to the group from the system. When 
group manager 706 receives a request to delete a group, the message schedule table (HG. 
8(c)) is searched for all records which match the group which is to be deleted. For all 
records in this table havmg a status of "active", a request is sent to message manager 705 
requesting that the pessage be terminated immediately, and the text be removed from the 
scrambler. All remaining records in the message schedule table corresponding to the 
specified group are deleted. The message converter group table (KG. 9(B)) is searched and 
all records which match the specified group are deleted. . Also, the CVT.CVT group table 
(FIG 9(C)) is searched for all records which match the specified group. Each converter 
found is sent a command via device manager 707 to notify it that it is no longer a member 
of the group, and the corresponding records in the CVT.CVT group table are deleted. 
Finally, the group definition record in the converter group table (HG. 9(D)) is deleted. This 
command is usually executed after a group deletion has been requested from user interface 
702 or through billing computer interface 701 . 

Ppfreshing a, ."^iihscriber T erminars Group Map 

As groups are built and rebuilt, records are placed in the database which define which 
subscriber terminals are in particular groups. A subscriber is either in a group or not. A 
subscriber terminal's group map is defined as a collection of 64 bits (one bit per group) 
which represents the groups to which a subscriber terminal belongs. If the Nth bit is set, the 
subscriber terminal belongs to the Nth group. 

The process of refreshing a subscriber terminal's group map is achieved by reading 
the data base (particularly the CVT.CVT group table of HG. 9(C)) and constructing the 
group map as a bit mapped field with bits set for every group of which the particular 
converter is a member. The bit map is then sent to the subscriber terminal via device 
manager 707. It is important to note ti»at existing data is used. That is. the group is not 
rebuilt every time a subscriber terminal is refreshed. In fact, the selection criteria is never 
accessed while processing this command. TTiis command is usuaUy executed after a 
subscriber terminal refresh has been requested from user interface 702 or timjugh billing 
computer interface 701. 
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p^Kntirfin^ a Sv^«'^h'^r Terminal's Group Map 

Whenever a subscriber termiml's attributes changes (for example, a service code 
change to add HBO), the groups that the particular subscriber terminal belongs to must be 
reevaluated against me selection criteria which defines each group defined on the headend. 
This process is known as rebuilding a subscriber terminal's group map. ^s conunand .s 
usually executed after a subscriber terminal's attributes have been changed by either user 
interface 702 or through billing computer interface 701. 

chniMinp A" Hrniips on a Headend 

The processing of this command is the same as the processing for the rebuild group 
command except that with this command all groups on the headend ar. rebuilt instead of just 

The operation and design of system event scheduler 704 will now be described, 
system evem scheduler 704 acts as a "clock" for the other computer programs executmg on 
system control computer 120. Hu.t is. it keeps track of when certain events need to occur 
such as activating a message at a preset time. It may query database 708 to retrieve startarui 
stop times for particular messages and store these as programmed events intemaUy. When 
the programmed time occurs, system event scheduler 704 may issue a request for action to 
one or more of the other computer programs on system control computer 120. For examp e. 
When system event scheduler 704 determmes that it is time to send a message to a partic^^ 
subscriber terminal, it may place a request on an input queue of message manager 705. 
causing message manager 705 to query the database for any needed information jch as 
digital address, headend code, message number, message control data. etc. Message 
n^anager 705 would then issue a request to device manager 707 to send the message to the 

addressed subscriber tenninal. 

The operation and design of message manager 705 will now be described. The 
functions of message manager 705 include activating a message, deactivating a message, 
modifying an active message (text only), deleting an active message, scrambler message 
memory managemem (determining how a message can fit into scrambler memories), and 
rebuilding scrambler memories. Message manager 705 serves as the coordinator for ^ 
interface 702 and billing computer interface 701 via system event scheduler 704. THat is. 
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all inputs to message manager 705 are from either billing computer interface 701 or user 
interface 702 via system event scheduler 704. 

Message manager 705 is a command driven, transaction processing program. 
Communication with message manager 705 may be via interface routines which place 
commands for processing on a message manager 705 input queue. Following is a description 
of functions performed by message manager 705 in response to the indicated command. 

A START_MESSAGE command directs message manager 705 to activate the given 
message, and wiU be executed whenever system event scheduler 704 detects the condition 
Chat the start time for a message has arrived. The process of activating a message mvolves 
storing the message text in a down stream device and informing a specific subscriber teitnmal 
or group of terminals to "look" for the message. Messages sent via in-band channels are 
stored in scramblers 104a-104f (FIG. 1) which have a message data stream. Messages sent 
through out-of-band chamiels are stored in ATX 140 (FIG. 1). Scramblers can have varying 
amounts of memory (such as 32 kilobytes or 128 kilobytes) in which to store messages, rf 
costs are of concern to the system user. Scramblers are attached to a single headend, each 
headend having a plurality of scramblers. 

Before a message may be scheduled (either immediately or in the future), space must 
be "reserved- in a scrambler. To keep track of how much memory remains in each 
scrambler, a scrambler table (HG. 10(B)) may be used to convenienUy store thb infonnation 
for retrieval. To reserve space in a scrambler, all message scramblers on the headend to 
which the subscriber terminals are comiected (either an individual terminal or a group) are 
checked to find the one having the most available memory. Tl>e message will be placed m 
the scrambler which, at the start time, will have the most available memory. lUe scrambler 
table in the database will then be updated to reflect the new available memory size for the 
selected scrambler. If there is no room in the scramblers for the given message, the message 
caimot be scheduled. 

An END_MESSAGE command directs message manager 705 to deactivate the given 
message, and will be executed whenever system event scheduler 704 detects the end time for 
a message has arrived. This operation is performed by notiftring device manager 707 to 
remove the message from the particular scrambler's memory. 
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A DELETE MESSAGE command directs message manager 705 to delete an active 
message. It differs'from die END.MESSAGE command in that status of the message in the 
data base is changed to indicate that the message has been deleted. 

A MODIFY.MESSAGE command directs message manager 705 to modify an active 
message in the scrambler's memory. This allows the text of a message to be changed or its 

control information changed. 

A REBUILD_SCRAMBLERS command directs message manager 705 to rebuild all 
the messages in the ^iven scrambler's memory. It performs this operation by querying the 
message schedule table to fmd all active messages which are assigned to the particular 
scrambler, then forwarding these to device manager 707 to program the scrambler. 

in the event of a power loss or re-boot, message manager 705 will take any command 
in its input queue and place them in a disk file. This is done to preserve any p«idmg 
message acdons. On boot-up. message manager 705 checks the disk for presence of the file 
and places any commands found there back on its own input queue. 

Tte operation and design of device manager 707 will now be described. When 
instructed to command a particular device, device manager 707 retrieves appropriate 
subscriber terminal addressing information from database 708 to aUow the device to be 
programmed. It then builds device-specific transactions for either ATX 140 or headend 
controller 130 and issues the commands over a hardware port avaUable on system control 
computer 120. 

scramblers store message text in subscriber terminal transactions (STT). These are 
specific commands .hat each particular type of subscriber terminal can understand. For a 
given message, these transactions are repeated as long as the message is active (i.e.. as long 
as the message is in the scrambler's memory). Headend controller 130 translates the ATX 
transactions for a message (i.e.. one per message page) into the appropriate mmiber of STT 
transactions. System control computer 120 must know the format of the STT transactions 
and how the headend controller translates the ATX transactions in order to determme tf a 
given message will "fit" into a given scrambler. 

At the time the message text is defined, system control computer 120 must determme 
the message size (in STT transactions) in the same manner as the headend controller. THe 
message size is then stored in the data base in the message table of FIG. 8(A) so that when 
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syst^n attempts to schedule a message, this information is xeadily available (i.e., it will not 
need to be calculated every time). 
T ihrary Functions 

Message data processing can be divided into four areas: message control, message 
text message assignments and message schedule information. In user interface 702. this 
pro^ssing is divided between several screens. In billing computer interface 701. ttus 
processing is divided between several commands. Either user interface 702 or bdlmg 
computer interface 701 can perform three basic actions on each group of data: add, change, 
and delete. Library routines are therefore suggested to perform the following functions: 

Add Message Control Information 

Change Message Control Information 

Delete Message Text 

Add Message Text 

Change Message Text 

Add a new Message Assignment 

Delete an existing Message Assignment 

Add an entiy into the Message Schedule 

Change an entry into the Message Schedule 

Delete an entry from the Message Schedule 

Additional library routines may be used for maintenance purposes. These routines 

provide the capabilities to: 

Delete all of a specific converter's messages. 
Delete all of a specific scrambler's messages. 
Delete all of a specific headend's messages. 
Delete all of a specific headend's group definitions. 
Rebuild all messages stored in a specific scrambler. 
Rebuild all messages stored in all scramblers on a headend. 

There are other library routines which are considered utility routines. These routines 
perform the following basic operations: 

Convert Message Text from ASCH fomjat convemr^ forn^J. 
Convert Message Text from converter character set format to ASCH format. 
Insert Message Instructions on a page of Message Text. 
Delete a Subscriber Terminal from an Addressed Group. 
Determine how much of a scrambler's memory is used. 
Compress a Message's Text. 
Uncompress a Message's Text. 
Determine the size of a Message's Text. 
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is not limited to the following: 

Size of text line 1 

Pre-blank 

Background color 

Clear message received flag 

Alert LED 

Buzzer 

Contacts 

Buzzer/Contact period 
Priority 

Display valid period 
Tone 

Immediacy 
Message Alert 
Cvt/AC relay power on 

Si„ „,,.x. line 1 lndicaKs»ft= >»»^'^»^°''^'^''^°'*^ 
^»r^ ass. 1^ Of an, n-essas. n«, b. ».c ft. nom^l si« bu. h.» ft. nun*., 

of characters. 
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. . * Kiiffrr^ before it displays the message uu u. 

television. In the pre DianK m , ^ „^ "T^nmnc up" on the screen. 

Ti,;cc;v*-Q the aooearance of a message poppmgup 

rr.™^ ..... ^ »» - - • 

- .he baclcgrouBd of *e message^ ^^^^^^ ^ ^^^^^ ^ 

irfMrnssyaemconm. ft,™™,e be aaliaataed for each mesage: 

follovralf schedule Infomanon imy, for exunple, X n» 

Display number 

Message status 

Starting date and time 

Ending date and time ^ 

ITA the message (in STT transacuo^ 

Identifier of scrambler where message will be stored 
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Active: 
Cleanup: 



co»^», 120. m m^o' in » ■"'"^^ 

.,eMs)«rftteani™eva«Mmi«ly stored to ihescBmbleis. 

M i».ic«^ a^vc. message c«, co«ai» a ^.ssage S».s. The follo^g »e 
various states that a message can take on: 

Inactive: Not currently scheduled 

^rheduled- Has a starting and ending tune 

?^Sr' Message is currenay in the ptocess of changmg from 

Inactive or Scheduled to Active status. 
EageTs currently being sent to terminals (converters). 

It iQ currently stored in a scrambler. 

MLagercutrenfly in the process of changing from Active to 

Inactive status. 

M«»«es cm be assocla-ed wifl> a g™up of subscriber ,er.,*.ls (g«»P » 
,i^e subsenlr .e^toa. <«.*essed ..essage, or asaoeUud .M. eM^ (SUM al»» 
Zage) A su»d..o,...«ssage Udefi,^ to »r..» of »« sd«d„.»g - 
r.^' .» d,.,., .-tober, . ...^s. sraru.. or «-tog - - 

ealcuU^d .«»g. has a. er^ o.^ to »ss.,e «b.e (see FIG. _ 

Messages ma, be assoda»d wifl. a stogie g«»P or mutople groups a, to 
^ge is deftoed. AssoelaH.^ a message ».d. a gr^p cause an -"^TlT^O 
to mLge convert, g«»P (FIG. 9(B,) as »e« a. to message schedule «b^ 
«qT >locla,tog. message.^, group mearv tot a. to dme to message become 

.^^ Xto^.en.i->»'»«««-P«'»'~""'"°^^-- 
rr.c.aLwid..stog,esubscHber.e„utoa>»»a*.. '^•^ 

" ""IL^ a message wid. a subscriber »mtoa. w„. cause au etot, » be piaced to 

to CVT mes^ge .abie and to tossage schedule Bble (see FIG., 9(A) .M 9(0). 
l^.Jsage»..basubsc,Cber,enr.toaImeaus.h«atto1«etotoas.ge^..»s 

«^«e only tot subscriber Bimtoal will receive to message. 

Lsagesm.,havesched.bngto«>n»,.«associa»i»«htoma.totn»to,«» 

^.ifaaLatedwi^agrouporsu^ribertermtoal. „to starrtog d.te„m>e . u. to 

:r^'„„i,lheadded,ototoess.gesche*.e.able(FIG.S(C»«l«..s»,ua^^ 
Lltantog date .»..i.~ is cunent. is «m also be added withasun. Of scheduled. Wrth 
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..erence to FIG. 7. by syste. even, scheduler 704 receives ^^^^^'^Z 

.etect the expired tin.e stamp and inunediateiy send an act.vat.on request to message 



manager 705. ■ ■ piQ li A message designed for in-band data 

Reference wiU now be made to FIG. li. a mc»<is 

« n «n to 16 pages of text. All message text is stored in the converter 
transmission can contam up to 16 pages oi«A * .i„„cter codes 

Character set defined for the headend. HG. 11 provides a preferred l«t of character codes 
nra^^ar t^e of subscriber terminal . A page of message text may contain a certam 

^bTr":™^ 

display and so on. For example, the message size might vary from 64 to 512 characters and 
p'Xo^rise a maximum amount of about 240 characters (10 lines x 24 columns^^ 
preteraoiy p fIG 12 Each converter character set may contam 

i>Afprpnre wUl HOW be made to riu. i-^. 

or «h« i^n^tio^ » vi.™). day. « d«.s (such » -Su^lay . Mo"*"? • ■»>» > 

•"•)• 

The co^p^ssio. codes are p»fen.bly ««»g«l b, me»aie manage 705 ^ «», h. 
.™^,.,vaHcdd.pe.dh«oh*=iroa..«dOhOv..dme. F„.x»np,c. it.hcco«p^ 
^1 J-SET TOP- is ohd»«im»l 1. B«sa,« over tto«, U. code 91 may be »»l.z.d 
rJ^^I.^"«o.«hich.m».*.^«.«sed. .SBTTOP-m.,^ 
m^hS of d^ch^ac^codcsofFIO. Message manage, 705 

*e »c^»cy ot use for coh^sio. ondes and Change d«m .o op^mue 
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^■„- ,™n„ier 110 ammeliMl"* computer interface 7ui) «> <«= 
from btUms comp»«r no mot toctior^Oity within .he wstem. 

0,oupsc,.b.,»..forrefres,.s,,e,»ns^PV -m- ■ _ „ , 

prede^nnM ctoss of ».tecriber ferMtals sucl, as. for uutrance, t»e 

^ ».W«.'P»"«^ 7" code. Tbe 

^bscdpdon cable tetevsKm system. ^ .^^^^ .be e:Tec.ed 

"■™t:r..tCe.- . .eflbc.. a ^P ^ "^J^^; ^ 

'^r.':^:.trmr^rr;r':r^, 
^ . a. — .^bb. to ^ --j^^- 

sb^ltaneobs,,. U . 3^ sbbse.^ »» 

irerrr'Zr:::.:l--.,s». Xbe..»cnber.er.^so 
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w u «.,v he conveniently done using a relational dataoase query 
selection criteria, which may be convenienuy 

The followmg is a list of typical selection catena which may be used 

terminals from database 708: - 
Digital address range 

Thus, selection cntena groups* . ^ ^ u there are additional 

H-,„„.s to each group. Once a terminal is a member of a list group, .t w.U r 

:r :i ^ - — ■""'in :■ : 

, K , „«.m Such notification could occur either manually (i.e.. a user a 

SUBSTITUTE SHEET (RULE 26) 



PCT/US94/01488 

WO 94/19909 

35 

. rv its database to extract additionally required information such as headend 
„ay then query tts «»^^^-^J° J ^.e previously described 

code digital address, and scrambler address mro g 

™c tn schedule and activate the desired messages, 
computer programs to schedule and ^^^^.^ 

In addition to selection cntena. both list groups ana 
have other attributes, such as the following information items: 

Group code 
Headend code 

SXISection criteria or list criteria) 
^Sp itus (never built, building, built, or .deletmg) 
Last build time 

0„„ . g^p to b». drfiBca. »u« be -built- . BuiUilns » "^'^ °' 

» Ike dalabise (convotet fToup table, see FIG. 9(D)) wim 
IT^lp •'"»^- — pl«io».cb«.ge*es.»» 

'^-'^Tr:^™-' u .» .be co-t^l 

T. 702 or »no«ly to»8b billb* co»p«« ™''' 
^et706*te,...b.e,^^ps*.»^»-."»-^^'-^^ 

" ».b».*e, ten.^ . cbe.^. ^ " 

b, .e tet^b... ^ ^r^rj:.::^:^ 

addressed croups, and list groups wiu icumi*! 
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of the groups of which it is now a member. , ,„„„„ter 120- it cam^t be changed 

..eg.b.gronpisn«m^..^^^^^ 

in the data base. An addressed g P 

(addressed message group) and a selection g 

n^saging are divided between two programs and a senes of rary 

^^^''^^^^^ ^„ either u«.r interface 702 or through biUing 

Message groups can be defined iro ^ 
. -rm GrouDS are defmed on a headend basis ana are ui 

ir^n::::.^-- — — — 

Xberc ™ wo W» « f f One a subscribe. ttn»taJ fc^slgnrf 

„ . to BK,»p. it win condnue » be . member of to. g. 
i, »ld i. K. lobse. bekW •» <" 
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■ of Ae user define a reasonable limit on the number of 
^ reasonable -^-^^^^^^Z^l^,^ ,epages. Bacbpa,ema,be. for 
pages of amessage. ^^^'^^^Z l/c^rs,. Messages are stored in tl. data 
example, up to 240 characters (10 hnes of 24^ ^^^^^ ^^^^ 

base a page at a time. Message pages are transmitted ^ 
.Mch the Character generator in^e subscriber te™.n^^^^^ 
codes are collectively ^ownas the convet^ao^r ^^^ 

„a.t«..rs.t..b.^^^^^ .euse 

frequently used words or phrases. ,™«™itted to the subscriber terminal. 

, ^ 10 of U. m=«»S= «»"°""*'"'"° 

receiving the message. This process ^ ^ ^ ^ 

Ctoli»id™l 01 enwP) ' „^c. 7010. user i.anfi"*™)"'"™^ 
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u of .he CTOuo Will receive the message. Messages may be 
the predetermined members of the group w>n rece 
assigr^ed to multiple subscriber termir«l and/or groups at the same tuue. 

^^7—:^, only thet. can it be scheduled to be broadcast to^^ 

K J Messages may be sent immediately (start now) or m the future 
intended subscnber(s). Messages may . , ^ . „ ... text in a down 

the present mvention. "Hus protocol may P 
can b. found to Scio«ific-Altou PoWicnon No. 33T122H. Sc»mlK: 

so on). Because of me 

computer 110 and system control computer 120. comp 

eliminating the need for a massive downloading operation. 
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results in substantial lime savings. 120 using selection 

Mils to subscnbeis. b« > ' „ .^^ 

Mo™.*™ c»».«nta.*« ««>. ""Tr^a.»ba» and . 



transaction is: 

1. STX (ASCn start-of-text) 

2. Data block (transactions described herein) 

3. Checksum 



- irr::^ itrr— 

A "return code (noi snown; majr i in cn a<i to 

1 10 in response to each transaction sent by billing computer 110 so as 
billing computer 110 m response ^toowledgement may also be sent to 

• ♦ tH#» nrevious transaction. An acKnowicugi^*" 
acknowledge receipt of the previous trans ^ ^ ^^rfber terminal. Such 

an acknowledgement may, for example, oe u» 
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. the message is scheduled in advance (such as a "Happy Birthday" 
actually been sent where the message is 
actually Dec i« ^heduled a month in advance). 

message for a subscriber that is scheduled ^^^^^^ ^^^^^^^ ^„ 

The use of "XX" herein denotes an ending byte which 



message contents. 
1. 



This conunand is used to define an o^^^^^^^^^^^ ^ 
of subscriber terminals. Any subscriber ° Add/Change Message Text 

message. - conu^-^^ ^^^^^^^^ 

commands. Only one message may 7. f^^.^^ J , ^^^i^^iar message number is being 
- "add" occurs if the ^^^r control information has already 

r::l"-rcorrec.onstothecon.in.d^ 



«„te Description 
Fonnat: 79 

't Message Number 



Line 1 Size 
Q in Background Color 

1'/ On-Screcn Message Alert 

^ Pre-blank Screen 



12 



Buzzer 

;1 External Contacts 

It 17 Buzzer/Contacts DuraUon 

AC Relay operation 



iQM Priority 
2^.50 Message Description 

^ «» «^ tr^^ 
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o^^. m» . .o.pu»r m. ^ di^c, u,=, .-put (for =«amp,., ,™m a ..i»r), 
^ ^, mnsacflc. When d», »a. « «r»i. " comm»d « 

1^ U .^d, on., Dc«*». «d wm p™p»., 

2.se™.b«b.v.b.e«re.>™db,s,s».»«™.con,^>20. De,«„g sevens 

specified Each chm«« ».y b= ■epr=«»-rf b, . 2 b,« ^ 

„ .-wed, »d ^ " ^-^^^i 

Of cba««:«« U specMled. 0* *e .K-n^a 

used to terminate the field. 

Format: Byte Description 

1-2 '8 

3.7 Message Number 

g.g Screen Number 

Final Screen Number 

12-XX Character Codes 

This command is used to schedule an on-screen message to be - a 

particuiar group or terminal. An "add" occurs if the group or terminal assocratron to fns 
mtsTgenlerisbeingmadeforthefusttime. a "change" occurs if ^ assocrauon o 
rr:.numberhasalread.beendone.butthe.heduleit^^^^^^^ 

^,.n rode and headend code should be fiUed, then ine 
To schedule a group message, the group code ana neaacnu 

rS ^code.as«»aU»». T.. bead™. c«.e is i^»ed o«. d» «~ Sr»p 
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■ X «»mher with zeros determines which is to 

™.p or »mtol to to m«»8e »»»>«r t" 
T,„,- Description 

1% Group Code 

Headend Code 
a i^i Serial Number 

?; io Terminal Type 

Message Number 
,r,Q Start Date (yymmdd) 

start Time (hhmm) 

Stop Date (yymmdd) 

Stop Time (hhmm) 

d. Eslsl£Groun.2lTen^^ „e or delete a group or terminal 

association with a specific message. ^,os. The terminal type is 

,„„b«a»d«n™n.1lyi«»"'l**-"»" "^'^ ' Filling tte poyp code or semi 
^ 2»os de»onto=s «b«* » to be «»d for a ^ ^ ^ ^ ^ 

"-^ " to ™e»«e eoo». Worn^oo 

niessnge tea are all 
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_ Description 
Format: BV^^ 76 

Group Code 
Headend Code 
^ .f- Serial Number 



H Ifi 

, o Terminal Type 

19-23 Message Number 



2. ^QUECQMMAlfflS 

, ^e^.Si^^^'^^^ ,0 which a series of . 

command is used to create a selection cntena group 



subscriber terminals are to be assigned. 

Rvte Descripuon 

Format: 42 

, e Group Code 

1", Headend Code 

tL, Group Description 

!r Selection Criteria Flag 



SelectkHi Criteria Smement 
(described hereto) 

™,.„»^.-sed» specif *e^»»^' 

.r.U^code.«ev.>d,.^«--^^^"^^ 

^^«ri*«.»ri-^of««»— ^ ^ d. ^e^ CO- 
'--»^"«°«^'.rXT^toL>L-«- Aneno,«».b.re»»edifhe 

serial ^ have a value of 00. 

Avariah.e^.h.-ofS-P"^-™',''.^^';.^. „ ^ d. 



used to terminate the field- 
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Bvte Description 

Fomaf. 43 

i'l 1 Serial Number 

1113 Terminal Type 

14 XX Group Codes 



a,todi»»l, a of 22 (tor 

^^s»^»».b«'-^>'>^-*^"^^^„^^,o.«» 

specified to tbis commaBd . Ttelaa wo a. » 

Li ^ •"•"^ have a value of «.. 

Description 



Format: 44 



,"5 Group Code 

Headend Code 
Tifi Serial Number #1 

T; ,r Terminal Type 

"27 Serial Number #2 

2.29 Terminal Type 



239-247 



248-249 Terminal Type 



Serial Number #22 (or niaximum) 
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d Tprminals From List Groug 

combinations have a value of 00. 



uvto Description 
Fonnat: Byte 
1-2 

3,5 Group Code 

^7 Headend Code 

g.j5 Serial Number #1 

17.18 Terminal Type 

19-27 Serial Number #2 

28.29 Terminal Type 

239.247 Serial Number #22 (or maximum mmiber) 

248-249 Terminal Type 

e r^lpar Group 

O^e .he tenninals have been cleared, the group code ™«her .s removed ftom the system 
and is free to be used for creation of a new group. 

u^f. Description 
Fonnat: ^ ^ 

Group Code 
g'7 Headend Code 
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Byte Description 



Fonnat: 47 

i'5 Group Code 

g 7 Headend Code 



g. ,-),Tinrt P"'"n'"''a Code_{2gl 

These commands are used to accompluh an Abort or 
These comm ^^^^^^^ ^ p^^^^,. 

Download in the same manner as when leniuu- 

gg^^jj^j^ (9 bytes alphanumeric) - This field 

addressable subscriber terminal. ^ ^ 

^^^^^.^JS^ (2 bytes alphanumenc) - This fldd td 

Scientific-Atlanuaddr^sable^^-^^^ , .bscriber terminal 

Message command. A message wmcn 

terminals on a headend. identifies the headend which 

computer 120 through which terminal commands are transmitted. 
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This field is an identification code for an 
^^^ygjber (5 bytes numeric) - Tlus field 

The ranee of valid values may be. for example, 00001 i« 
on-screen message. The rang transmission 
(6 bytes numenc) - This fieK^ id^ ^^^^ ^^^^ 

ofanon-screengrouporterminalmessage. ^ e. "Ol" for January. "02" 

,,,,3...rimBytes3and4a«us...^ci^^^ 

^"^^^^"^•rteZrr:us::.entif.^ . . 

for this transaction. The last t J" ^^^^^,,3 start time for the transmission 

of an on-screen message. The first two oyi «oiOO- for 1-00 a.m.. "1330" 

the last two bytes are used to identify .he minutes, i.e. 0100 1-00 

for 1:30 p-m. _ This field identifies the stop date for the transmission 

SSBJ^at. (6 bytes numeric) - This ^ 3^ ^ to identify the year, 

of an on-screen group or tenninal message. '^^''1°'^ -oi" for January, "02" 
,..3"forl.3.Bytes3ar..^u«^.s^.-^^^^^ 

..peb^ary.e.. ^-^^JT^T^rusel ll. ^ 

for this transaction. The last two oyxcs .ton time for the transmission 

totl:30p.m. xhi. field Is »sed » sp«lfy Ihe sl» of -hs to' 

„ ^ > ^ ^ ^ ^ ^ ,^ , ,„ , ^ ^ 

is to be nonnal Size. A value 

„„„.,cre»B«»>8e- Tl» valid v«te «e » Mows: 
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Value fi^ 

medium intensity blue 
low intensity blue 
high intensity blue 
black 
green 
blue 
red 

magenta 
purple 



1 

2 

3 

4 

5 
6 
7 
8 
9 



provided without departmg from the scope P 

terminalswhichsupportsuchanlED. fcxmp 

.^.eninciudeScienUnc-Atl^^-^-^ 

g^(l byte Alphabetic) -ms field ts used ^.^^.^r tenuinals 

^^enabledinconjunctionwithauon-screenmessagemsystems^th 

which support this feature. This field is used to specify whether or not 

vah,esis000to255. ^^^^e) - This field is used to specify whether or not 
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1 iT.^vamniP a switchcd DOwer outlct to contTol 
«^ ThU AC relay may control, for example, a swiicncu p 
screen message. This al, rcwy uuijf , «Y" and "N^ 

!i: „e.s» » -m... ^ — 

. . V ThU rteld is used to specify the final text 

01 to 16. - , , . description of a group 

.^.. p n..crintiop (30 bytes Alphanumeric) - Hus field 

code used to send an on-screen message. 

g^,,^ (2 bytes numeric) - identifies whether a subscnber temunal ts. 

00 Disabled 

01 Enabled 

02 Temporarily Enabled 

03 Fast Poll 

^^^^^^^^^^ 

not the group to be populated is of the selection cntena type (Y)es, 
type (N)o. The valid values arc "Y" and "N". 

c<»i«Hion critena statements auow giuup 

2)eiecuon wuti*" The*ie statements can 

be created by a user from user mtenace venerated by billing computer 

18 Alternatively, these statements can be generated oyoiu g f 

described previously under Group Commands. 
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K» as Dart Of an automatic reply scheme in 
subscritarpureMiWo'""!'"."!""" k„ h,v. HBO ante "SP""! 

r.:r:r:''pii:-. :r:r :r:r: 

in the system control ccOTipmeraa authorized for the Disney 

„i,irh includes all subscriber tenmnals which are authonzeo 
be created which mcludes ail selectively queried to retrieve viewmg 

charmel, then these subscriber termmals may be selectively qu 
statistics for these subscriber terminals. ^^^^^ 
Selection criteria statements can also be used to J 

r*i^.ur «ibscriber terminals. For example, a group couio oe 
other services to particular subscriber te . . This group of subscriber 

rr=r rrrr.trr"- ~ 
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w Kp aiven access to the Disney channel free for a week. 
Au^^'ittvpiv this eroup could be given acces!> u^w ^ 

VS .pnllc«io«™.ber 07/896,582. 0«>er uses ».»».«,y «bu*tol r.^- 



Qge^ Descpptipn 

SN# Serial Number of Teiminal 

DA# Digital Address 

ST# Subscriber Terminal Status 

cc# Service Code 

Subscriber Ternunal Feature 

Headend Code 
MN# Subscriber Terminal Model 

OR# Orders 



Pvample Vahie 

CL190CDQZ 

2032CE3 

01 (enabled) 

HB(HBO) 

RC (remote control) 

01 

8600 

1234 (event ID) 



Mowins «= . »88es«d se. of 0P»«- can b. i. ^ 

terminals: 

nescri ption 

logical AND 
logical OR 
logical NOT 
equal to 
greater than 
greater than or equal to 
less than 

less than or equal to 
left parenthesis for joining operators 
right parenthesis for joining operators ^ 
Srt of exclusive selection of service c^^s only 
end of exclusive selection of service codes only 
separator for more than one exclusive service code 

Cntrm g^i^^ti^^n StuTrrf""! #1 
SC#=BA&SC#=HB 



& 
I 

> 

>= 
< 

<= 

( 

) 

{ 

} 
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The o^rmtoal could teve «te «rvi« coto also. 

• c >. AND are either in the Serial Number range GREATER 

™AN 05^ AND .reNOT en^le. Co«»> (»,. 

^^^♦.rfa , SPlectio p Sntr-'"* P^anmle #3 

not be selected. 

rritrri" '^^l-'-r'"" Statment Byample 

service HB. 

r^ri,.^^ Rrfecti— gt f.t..tnent Rxamplg 9^ 

have the service HB. 

rritPria Selection Snt --^"^ Kxamnle #6 

x>^«,r^tP rontrol (RC) and Volume Control (62). 
and have the features Remote control \js\^} ^ 

i^t^r^g y;electinTl Sm-"'-'^^ F.xamole #7 
or XB. Also selected are all terminals that have the service HB. 
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CLAIMS 
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n Tte sul»crib» group »l»Uon Method of cUIn 1 *.nb« con^mng tt» sUp of 

,^p : . .0... - — ' 

■^■^3 Ws«.»n-b»gro„P».««o«m«.o.o,cUta.wB=«i.0.^li«l«*»^»^ 

„ . ^ Of » — - tr" ^ 
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